Development of acetylcholinesterase silica sol-gel immobilized biosensor--an application towards oxydemeton methyl detection.
An amperometric silica sol-gel film immobilized biosensor doped with acetylcholinesterase was fabricated in the laboratory finding application in organophosphate detection based on enzyme inhibition. The substrate used was acetylthiocholine chloride and thiocholine released from the enzymatic hydrolysis was electrochemically oxidized giving larger anodic current at 0.5-0.6 V (versus Ag/AgCl reference). The dependencies of the current response on pH, enzyme loading and thermal stability of the developed biosensor were evaluated. The analytical performance of enzyme electrode towards substrate and inhibitor was investigated. Oxydemeton methyl was taken as a model compound for the inhibition studies. Linear calibration for oxydemeton methyl was obtained in the range of 2-200 ppb under the optimized conditions following an incubation time of 20 min. Treatment of the inhibited enzyme with pyridine-2-aldehyde restored 92% of its original activity. The sensor stored at -20 degrees C had a good storage and operational stability retaining 85% of its original activity for 60 successive measurements.